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Librarians at the Utah State University (USU) Merrill-Cazier Library started working with LibGuides in 2007, and USU subject librarians quickly adopted the system. USU is a land-grant institution with a main campus of 14,000 students and several smaller regional campuses and centers throughout the state, many of which rely heavily on online resources. After seven years of working with LibGuides, a product of Springshare, approximately seven hundred research guides had been published. The guides varied in purpose and design, and we did not have a consistent or clear view of how students found or used them. We also did not have a template or a structured design, beyond some general best practices. Over time, we started to consider questions around the visibility of LibGuides, more effective ways to integrate LibGuides into courses, and possibilities of using emerging technologies to reach students where they study and conduct research. While the library had already begun manually integrating guides into Canvas, USU's learning management system (LMS), as a way to extend our online presence, we sought a more automated integration with course and subject guides. S everal factors influenced our integration between LibGuides and the LMS. In particular, we learned of other libraries' successful integration with their LMSs, we read about librarians' thought-provoking usability testing of their LibGuides and subsequent recommendations, and we benefitted from the USU Library's very strong relationship with the University's Center for Innovative Design and Instruction (CIDI) (the campus group managing the LMS). Transitioning to version 2 of LibGuides also provided us with an ideal moment to approach issues relating to a lack of structure and best practices for design across all guides. We also recognized Springshare's responsiveness to institution-specific requests and the existence of an open Application Programming Interface (API).
Given these factors, we investigated the usability and design of the library's subject guides. We focused on the following research questions: z How can we maximize the effectiveness of LibGuides, both in design and reach?
LITERATURE REVIEW
In exploring our research questions, we relied on literature in various areas, including LibGuides' usability studies and resulting best practices, the purpose and use of subject guides in general, and integrating LibGuides within LMSs.
Numerous examples of LibGuide usability studies exist in the literature. Most often, they include focus groups or student surveys, followed by a redesign of LibGuides at the institution and a recommendation for best practices. Librarians at Metropolitan State University asked students to complete tasks and observed confusion related to search boxes, inconsistent or confusing language, multiple/complicated tabs, and contact information. 1 Some of their recommendations include meeting users' needs instead of emphasizing types of information whenever possible, clearing up jargon relating to databases, journals, and articles to help lessen confusion, adding a table of contents, using specific names for tabs, and sorting sources by usefulness or by relevance. Similarly, Gonzalez and Westbrock recommended best practices such as collaborating with faculty on the design and content of the guide, monitoring use, soliciting feedback, and creating a consistent look and feel. 2 Hintz et al. piloted a project where students compiled a list of top ten recommendations that was shared with faculty and subject liaisons. 3 Likewise, Little created a list of ten practical suggestions for LibGuide design aimed at decreasing cognitive overload. 4 Similar issues and recommendations arose in another study, 5 mainly emphasizing the importance of using clear language, employing navigational signals that place the most important content at the top center or top left of the web page, and tailoring content to the assignment or intended need as much as possible.
Librarians continue to debate the use and purpose of subject guides. Hintz, et al. concluded that "students come to subject guides expecting to be firmly guided towards the materials and conventions of accepted scholarly practice." 6 A similar usability study was conducted on subject guides at the University of Alberta and Grant MacEwan University, 7 again focusing on issues such as search box visibility, search box confusion, language inconsistency, and poor navigation; the authors compiled best practices and revisions. Another study analyzing twenty-one libraries' subject guides determined they weren't using Web 2.0 technologies to their full capability, noting that once created, guides were typically left for the user to find on their own and were infrequently updated, if ever. 8 A more recent pilot study explored the impact of a redesign of an institution's subject guides, emphasizing more standardized design, creation and management elements across guides, which they found "were generally viewed favorably by both staff and students." 9 This approach is particularly relevant in that many institutions find themselves in need of a more holistic approach after many variations of guides have proliferated.
The most current research on embedding libraries within learning management systems includes integrating eReserves and using LibGuides as an instructional tool. 10 Bowen and Miller found no pedagogical advantage to putting instructional content in LibGuides versus other web platforms "neo-liberal enterprise." 11 Despite these concerns, LibGuides continue to be a preferred platform for many libraries for pedagogical content and curated access to resources. Their continued prevalence has led to more discussion and research in the literature regarding extending the reach of LibGuides, including integrating them into learning management systems.
Some research exists about how to integrate LibGuides effectively into LMSs and how to assess the value of automatically including them into course pages. A few small-scale studies explored uses of manual linking to LibGuides. 12 In 2012, Duke University began manually linking relevant guides, but librarians found this unsustainable and worked with a library programmer and a Blackboard support team to automate the integration. 13 Similarly, USU librarians have manually linked to LibGuides within Canvas and course syllabi for some time but not in any structured or automated way. The transition to version 2, combined with our connections with CIDI and their programmers, provided an opportune time to develop better-designed, more unified subject and course LibGuides, while simultaneously building an automated integration within Canvas.
AUTOMATIC LIBGUIDE INTEGRATION WITHIN CANVAS
Over the past five years, the USU Library developed a collaborative relationship with the University Center for Innovative Design and Instruction. Librarians attend CIDI's monthly meetings and the groups keep each other abreast of potential collaborative opportunities. The automatic integration of LibGuides into Canvas became a team effort, with multiple librarians and CIDI staff working on solutions.
These collaborations resulted in a CIDI programmer building a Learning Tools Interoperability (LTI) tool within Canvas to pull in the most relevant LibGuide for each course or subject. The tool is activated when someone selects the "Research Help" link within a course page's left-hand navigation menu, which is now a default navigation option in Canvas (see figure 1 ).
The LTI tool looks at the Canvas data about that course and retrieves the subject or course guide that appears to be most relevant. For Canvas to identify which guide to pull in for each course, librarians coded each published LibGuide related to instruction using the description field.
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Within this field we provided information on the department, course prefix, and instructor name if applicable. We used the computer keyboard pipe key (a vertical bar) to separate elements and placed the complete syntax within square brackets. Because we had many different instructors teaching first-and secondyear English composition courses, it was necessary to add a first and last name component to differentiate guides for particular sections and instructors. Most course LibGuides only required coding at the course prefix and course number level. All subject guides are coded with the most relevant academic department. We are also able to apply multiple subject codes for guides that apply to several departments: Once the guide is coded with the correct information (which librarians do each time they create a new guide), the LTI tool scans the coding in the description field for available guides using Springshare's open API and compares it to Canvas course information. Then it loads the most specific match and opens the guide within an inline frame element (iFrame) in Canvas, rather than linking out to another window. If the LTI tool cannot find a LibGuide coded for the instructor or course, it will load a subject-specific LibGuide most relevant to the course (the LibGuide coded to the department in which the course is offered). For most Canvas courses, the Research Help link opens a subject guide because there are far fewer course-specific guides. Finally, if neither a course or subject guide exists that matches the Canvas course, a general library research guide is selected.
LIBGUIDES REDESIGN
As we worked with CIDI to develop coding options for integrating LibGuides automatically with Canvas pages, an upgrade to "LibGuides Version 2" became available. We capitalized on this as an opportune moment to improve LibGuides' design and to address the need to create subject guides for all disciplines. Until this point, only about half of the subject areas had a relevant subject guide, and many of those had not been revised or maintained for some time.
Subject librarians initially had full control over the design and general layout of their subject and course Lib-Guides. Periodically, subject librarians devoted time during meetings to edit guides and review best practices, but adhering to standards was never enforced. Given this informal process, we created a more structured and informed approach to the library's use and creation of library guides. Since LibGuides were now going to be automatically linked in each Canvas page, we felt it was important to provide a consistent appearance to facilitate students' use of the guides. In May 2014, we initiated a LibGuides' redesign project initially focused on subject guides. Expanding on data from a study conducted at the University of Texas Arlington on LibGuides and web design best practices, the Coordinator of Library Instruction, a member of the research group, created a template that employed more graphics, featuring minimal text and four central boxes on the front page, that led to the major content of the guide (see figure 2 ).
Usability Test Method
In an effort to bring student input into the project, gain feedback on the usability of the new subject guide template, and identify students' familiarity with the Research Help link in Canvas, the librarian team conducted two focus groups with USU undergraduate students. The focus group participants responded to an advertisement posted on the library website with the understanding that participation was voluntary, but that incentives would be provided. The first sixteen students who responded to the advertisement received an invitation Extending Our Reach to one of two focus groups, which were conducted in mid-February 2015 in the Merrill-Cazier Library. The goal was to interview five to eight students in each focus group, and we met this in both sessions. The sessions were held during lunchtime and participants received pizza and a $15 gift certificate to the Utah State University bookstore.
The same librarian moderated each hour-long session, and an additional team member observed the session, took notes, and recorded the discussion on a handheld recorder. Participants were given consent forms and nametags, and the moderator reviewed the purpose of the discussion and emphasized that there were no wrong answers. We asked each group of students the same questions, except for a few prompts requesting further detail or explanation of an answer. All interview participants were asked to evaluate specific aspects of a revised subject guide as well as the guide as a whole. Using a sociology subject guide, the moderator asked a series of questions relating to the automation and design of the guide (see appendix).
Since the Canvas LibGuide automation was new, the team wanted to find out if students knew what it was, and if they didn't, what they thought it might include. We first asked the students what they would expect to find under the "Research Help" link in Canvas. All participants were then asked how they typically work through a research project and what they considered to be the most difficult part of such a project.
Following this discussion, the moderator showed the subject guide homepage on the projector and asked all participants a series of questions about the guides, specifically calling upon elements that were redesigned in the guide. The first question stated, "What stands out as most important on this page?" The moderator asked additional open-ended questions to get at content such as what students saw as the focus of the LibGuide homepage, whether or not students knew where to get help from a librarian, and what kinds of information students would expect to find in the specific boxes on the guide homepage.
Question five was a two-part question about what kind of information they hoped to find within the first two tabs of the LibGuide titled "Getting Started" and "Gathering Information" (see figure 3 ). The moderator then clicked on each of the tabs and showed them what each of the pages contained. The sixth and seventh questions then asked students if the information presented on each of the pages made sense and if too much information was present. The final interview question focused on the LibGuide and asked students what was missing from the guides that would be useful to them. The moderator finished the interview by opening up the Canvas page and showing them the "Research Help" link again, asking whether the name of the tab accurately reflected the LibGuide content.
FOCUS GROUP ANALYSIS
The recordings from both focus groups were transcribed by undergraduate student library employees, and then two librarians involved with the study read through each transcript multiple times. In coding the transcriptions, we individually grouped the content by theme for each session's transcript and later combined their themes to represent a more cohesive understanding of the content. The themes identified were: LibGuide features, categories, sections, and suggestions for improvement. Given that the coders initially analyzed the data with the intention of providing feedback to subject librarians, we completed the analysis with the goal of identifying information that would help subject librarians to improve the design and implementation of library guides.
When asked about what they saw as the purpose of the Research Help link, students' responses were grouped into three codes: Students' responses to how they typically start a research project were divided into two categories: library resources and nonlibrary resources. Many students mentioned specific sources for research that they use in the library such as books or databases; some used specific terminology like JSTOR and Academic Search Premier. Despite these specific instances, the majority of students said that they start with Google or the references listed in Wikipedia. The primary struggles with the research process that both groups described were the following: Focus group participants offered many specific ideas about what they would change and not change about the LibGuides. Students commented that they liked the headings such as "getting started" and "gathering information" and appreciated the clean and simplified layout. Students also praised the multiple ways they could get help, including contact information for the subject librarian, chat features, and self-directed learning opportunities. The strongest points of criticism were the following: Students noted that similar types of information were not consistently placed on every single tab or page. They suggested librarians create guides that had more conformity across each page of the guide in terms of content location. They also asked for more guide personalization, focusing on two major aspects. First, the students argued they needed an incentive to explore and use the guide for a class. Second, they commented that the language used should be less scholarly, and include more second person pronouns and witty language. Finally, students wanted a more visually creative layout that included non-academic style graphics.
DEVELOPING QUANTITATIVE ASSESSMENT TOOLS
In addition to re-designing the subject guides, the other major aspect of the integration involved developing mechanisms to gather ongoing metrics on usage of the guides. We anticipated being able to gather statistics from a range of electronic sources to address some of our major research questions. The specific questions we wanted to address with the quantitative data, developed from our research questions, were the following: To gather LibGuide data from within Canvas that addressed our research questions, we ultimately needed custom programming. CIDI initially was able to provide a very high-level overview through Canvalytics, a statistics system we accessed within our password-protected Canvas site. These data included the number of times a guide was used within a particular course and the number of unique users for an individual course or subject guide (see figure 4) .
These data were organized by college and then department. We could sort the data by the course, but there were still aspects of our research questions that remained unanswered (see figure 5 ).
Fortunately, a programmer in CIDI developed a tool to record and track the information we needed. The web-based interface enabled us to filter by a range of criteria and export the data to Excel. We could filter by the following: This site was a key breakthrough for gathering usable data, enabling us to begin assessing use of the Research Help link. At the moment, we do not have a way of tracking "Number of Times Used" within the tool created by CIDI, but we are able to pull this information from the more general data within Canvalytics. To learn more about student usage of the guides, we also added Google Analytics to our LibGuides site to measure the amount of time students spend on the LibGuide homepage.
DATA SHARING
Our main audience for the data was the many subject librarians who develop course and subject guides and teach library instruction classes in the disciplines. We decided what data would be useful for subject librarians and then commissioned an undergraduate student library employee to help organize the data for each academic department. We then provided a spreadsheet to subject librarians for each of their subject areas. When we provided the spreadsheets to subject librarians, we included both the raw data and also tips about what to look for and how the data might be useful. Each spreadsheet had four tabs. For the first tab, we listed which classes had at least one unique user for the guide in Canvas (see figure 6 ). We were interested in the use of subject guides because these would most likely be accessed within classes that weren't interacting with a librarian. In the past, if a librarian met with a face-to-face or broadcast class or worked directly with an online class, the librarian usually created a course-specific guide and used the guide in class or otherwise actively marketed the guide to the students. Since students would find and use subject guides on their own, we were particularly interested in finding out in which of these courses students in fact used LibGuides. Courses with high subject guide usage might indicate an opportunity for subject librarians to target for library instruction.
This page of the spreadsheet also indicated the delivery method of the course. With the rapid evolution and expansion of online and broadcast courses that Utah State University offers, we are still developing methods and practices to become integrated into online and interactive broadcast courses, in particular the courses originating at regional campuses and centers across the state of Utah. We were therefore interested in usage and trends for the online and broadcast classes, hoping to pinpoint which classes might include research projects, identify instructors to collaborate with, rank the guides we might want to focus on by usage, and look for trends particular to the regional campuses and centers.
The second page of the spreadsheet provided to subject librarians showed how many times each guide had been used for a class for those guides that had at least one use (see figure 7) . We sorted the spreadsheet by highest use and asked librarians to note which classes had the greatest number of views. Subject librarians could then gauge which course guides were heavily used, including perhaps after a class session, and which subject guides were frequently used, which could indicate an opportunity for integrating with a class.
For the forty-one subject-based guides within our Lib-Guide system, we collected a range of statistics for each disciplinary guide from Springshare's statistics (see figure 8 ). We collected the total views for the subject guide, whether these views came from within Canvas or not. This would help the librarians gauge overall usage of their subject guides. We also noted the number of views each individual page had received, data that we could not collect from any other sources. Since we had recently redesigned the subject guides with a four-box layout on the homepage, leading to four main pages (several guides have additional pages, depending on the needs of the specific subject guide), it was important to try to assess which pages of the guide were being used the most and which were not used at all. We also highlighted the three most-used links within each guide, to help librarians assess which links students were using most often.
Finally, we wanted to know how many instructors were hiding the Research Help link (see figure 9 ). The link appears by default in the Canvas menu, but faculty members or instructors can choose to hide the link. We suspected that faculty members or instructors might hide it accidentally. Anecdotal evidence of this came from classes with whom librarians had met, where instructors had hidden the link because they didn't realize it was a link to the library 
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research guide for the class. If we knew in which courses the link was hidden, we could investigate each course and see if there appeared to be few or no research assignments, or if the course did require research and the instructor had perhaps hidden the link without knowing its purpose. We also wanted to check the USU campus or center where the classes originated to monitor if there were any trends among the regional campuses and to explore ways we might focus our marketing.
DISCUSSION

Guide Redesign
The qualitative data we gathered from the subject guide usability studies highlighted problems students encountered with research projects in general as well as suggestions for improving the proposed subject guide layout. Students noted issues similar to those raised in studies conducted by librarians at other institutions, with their comments focusing on topic exploration, searching, time, and citations. Students noted a lack of consistency in the placement of information within each page, expressed a desire for more ties between the guide and their course research, more informal, inviting language, and an increased graphical presence.
Subject librarian feedback was essential throughout the design and revision process. After initial design changes and the creation of the subject guide, subject librarians requested similar changes be made for course guides based on the focus group feedback from students. The result was a new style guide template for course guides in addition to the subject guides template, which subject librarians could easily adapt. While these findings and discussions did lead to a new template with suggestions for design and best practice, we avoided requiring all course guides be moved to the new designs. The template does not meet all needs and librarians are encouraged to consider the goals of the guide as it relates to the assignment and course to determine whether it fits best within the new template. Even if they opt out of using the template, they are still encouraged to follow the suggested guidelines regarding placing most important boxes at the top left and center, limiting the number of databases listed to 
Assessing Use
The early quantitative data on LibGuide usage within Canvas will illuminate our research questions over the long term as we gather data over multiple semesters. Preliminary data show the heaviest uses of research guides overall corresponds to the colleges with the greatest library instruction activity, including the College of Education and Human Services and the College of Humanities and Social Sciences. The College of Education and Human Services constitutes almost half of all online usage of research guides, which corresponds to the high number of online courses in the College. As an increasing number of colleges offer more online education, we will track LibGuide use within courses taught using less-traditional delivery methods.
Lacking comprehensive subject LibGuide coverage for all academic departments before the guide design revisions, we do not have a baseline for comparison with current subject guide usage. We will, however, continue to track the usage within academic departments to identify courses with particular research needs and target courses that could potentially benefit from more specific information literacy instruction.
Current data related to most-used pages within the subject guides show that after the homepage, the page with the highest use among almost all subject guides is the "Gathering Information" page, followed by a range of usage among the "Getting Started," "Tutorials & Guides," and "Organize and Cite pages."
We will continue to collect and analyze the usage data for the guides in Canvas, in particular analyzing usage trends within academic departments, course versus subject guides, and usage by delivery method (face-to-face class, online, or interactive broadcast). We also plan to identify the classes where the Research Help link is hidden and determine whether the classes have a research component. We will also work with subject librarians to interpret and use all this data to improve their ability to reach students and identify unmediated classes that might benefit from closer collaboration.
Both the focus group assessment and redesign, and the quantitative data retrieved on the reach and use of Lib-Guides, have provided welcome opportunities for us to consider our practices carefully, to discuss our goals for the creation of these guides, and to reevaluate if we are meeting students' research needs in these online spaces.
CONCLUSION
This study contributes important considerations and ideas for improving the way librarians use and think about Lib-Guides or other research guides, including expanding their overall reach, creating effective workflows, improving design, and collecting and using assessment data.
One limitation of our study is the necessity of a relatively high level of computer programming expertise, which we were fortunate to be able to outsource to CIDI. However, the recent release of Springshare's new CMS LTI Tool should make automating LibGuides into a campus CMS much more accessible to libraries with smaller staff or limited resources. LibGuides CMS customers can directly embed a guide, a specific content box within a guide, or a page into a course. 14 Libraries will still need an LMS administrator, but this new Future directions include a marketing campaign targeted at faculty and instructors to promote LibGuides. Initially, we chose not to market the Research Help link in Canvas actively until we were certain the program was stable and the coding functioned consistently. In winter 2016, the library's graphic designer created a print postcard to send to all teaching faculty and instructors at the USU main campus as well as the University's regional campuses. Before we mailed the cards, we gathered feedback from a small group of faculty members and edited the postcards based on their responses. This marketing will help with general awareness and will hopefully help faculty identify LibGuides as a resource. We will encourage subject librarians to follow up with their faculty members, answer any questions about customizing guides, and continue to collect statistics on LibGuide usage and requests for specific course guides from faculty members.
Understanding the impact of our online presence and reach with students via LibGuides provides a more comprehensive picture of how libraries support student research. A combination of usability testing with students, robust data gathering on research guide usage, and a list of best practices can make LibGuide design easier and more intuitive for subject librarians and more accessible to students. Collaborations with subject or disciplinary librarians who design guides can help libraries implement and assess an automated integration of LibGuides into the LMS, putting guides in students' hands at their point of need.
